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Introduction
In the 2011 United Kingdom (UK) census it was revealed that one sixth of the population (16.4 per cent) were over the age of 65, recording the highest proportion of older adults in census history (Office for National Statistics 2012). This figure is continuing to increase as baby-boomers from the 1950s population surge into the older adult category. The rapid growth of the ageing population has placed great strain on the National Health System (NHS) with 65 per cent of hospital admissions comprised of older adults, accounting for almost 70 per cent of hospital emergency bed days (Imison et al. 2012) . Moreover, once older adults are admitted to hospital, they often stay longer and are more likely to be readmitted (Cornwell et al. 2012) . It is often assumed that this strain on the NHS is due to physical ailments, however, the impact that mental health has on care systems and the individual is also important (Porock et al. 2015) . In 2005 60 per cent of the older people admitted to hospital developed a co-morbid mental disorder during their hospitalisation; 31 per cent of which developed dementia, 29 per cent suffered from depression and 20 per cent were subject to delirium (Royal College of Psychiatrists 2005) . In addition, the care of these patients and their conditions has been reported as poor (Tadd et al. 2011) , due to a lack of understanding of mental health in older adults.
One of the most prominent mental conditions inherent in the ageing process is loneliness; a subjective and frequently painful and troubling feeling of being emotionally and/or socially isolated (Weiss 1973) . Often literature uses the term loneliness in conjunction with other concepts such as "living alone", "being alone" and "social isolation" (Victor et al. 2005: 358) .
However, being physically alone does not necessarily mean that somebody is lonely and being with somebody does not always prevent loneliness (Kirkevold et al. 2012) . Academic research surrounding loneliness in older people demonstrates that approximately 40 per cent of people over the age of 65 will admit to being lonely (Savikko et al. 2005 , Victor et al. 2005 , Steed et al. 2007 . The percentage of people suffering from loneliness is higher in people aged 80 or older (Jylha 2004 , Dykstra et al. 2005 , Savikko et al. 2005 and people living on their own (Kharicha et al. 2007 ).
The foremost cause of loneliness is the death of friends and relatives experienced in later life (Kirkevold et al. 2012) . It is also believed that another prominent cause is health degradation; as poor health increases with age it leads to a higher risk of social loneliness. This is especially true when health reasons prevent people from partaking in social and leisure activities (Scherger, Nazroo and Higgs 2010) . Health status can be both a predictor and consequence of loneliness, in that, mobility problems and physical disabilities can cause people to interact less hence increasing their loneliness whilst an increased loneliness can cause depression (van Beljouw et al. 2014) , alter sleep patterns and appetite (Drennan et al. 2008 ), which in turn creates further health degradation. Victor and Bowling (2012) suggest that, as well as social interaction schemes, the treatment of chronic and long-term health conditions would also have a huge impact on improving this issue.
There are many proposed solutions to avoiding loneliness and its effects, with the most effective involving educational interventions that focus on maintaining social networks (Cohen-Mansfield and Perach 2015) . An example of this is a study by Savikko et al. (2005) , which indicates that group activities in art, exercise, therapeutic writing and group therapy have positive effects on reducing feelings of loneliness amongst people aged 75 and over. Gaymu and Springer (2010) evidence that engaging in such social activities correlates positively with life satisfaction and as a result, these activities should be encouraged for both men and women. Heylen (2010) concurs and suggests that people should attach great importance to both quality and quantity of their social networks. Consequently, one way to reduce loneliness is to improve connections between older adults and their social network, despite geographical and health obstacles (Drennan et al. 2008) , which can be achieved through the use of digital technology.
Literature on older adults' use of technology, specifically ICT, computer and Internet use, started to become a prevalent topic in 1994. As the older population grows, the research surrounding technology use by this age group is also expanding. The two disciplines with the most journal publications on this topic are Gerontology with 40 and human-computer interaction with 56 between 1994 and 2008. Over time, business studies and healthcare research are also paying increasing attention to the issue of computer use by older adults whilst on the other hand; psychology and education have produced few publications on the topic (Wagner, Hassanein and Head 2010) . The present paper expands the research in the business studies discipline, focussing primarily on consumer behaviour from a radical behaviourist perspective. Moreover, being a relatively new area of interest, there are certain topics of focus and remaining issues requiring further scholarship, which this paper wishes to address.
Recent studies have demonstrated the impact that technology can have on feelings of loneliness, for instance telephone befriending schemes have helped older people gain confidence and a sense of belonging (Cattan, Kime and Bagnall 2011) whilst the Internet has provided the functionality to improve feelings of being alone (Karavidas, Lim and Katsikas 2005, Sum et al. 2008) . Ballantyne et al. (2010) discovered that older adults participating in a social networking website had the potential to reduce feelings of loneliness. They argue, however, for further investigation into this phenomenon as current literature often assumes the benefits of technology on older adults' quality of life. Consequently, much literature analyses how computer use can be learned (Lam and Lee 2006, Buse 2010) or whether age affects the ability to use a device (Arning and Ziefle 2007 , Mata and Nunes 2010 , Nägle and Schmidt 2012 , Chevalier, Dommes and Matins 2013 , in an attempt suggest ways of teaching technology consumption to this population.
Actual usage has been recorded to some degree with descriptions of what technology is used for; for example, communication and social support (Thayer and Ray 2006) and information searching (Rosenthal 2008) , however the recording of frequency of usage in relation to outcome measures is limited. According to Wagner et al. (2010) this is because the majority of studies on older adults' use of technology are cross-sectional and only record a snippet of information at one single point in time. There is subsequently a strong argument for further longitudinal and cross-sectional studies on technology use by this age group. A few longitudinal studies have been successful at indicating Internet usage by older adults for everyday uses (Lam and Lee 2006, Hedman et al. 2013) or specific purposes such as searching for health information (Flynn, Smith and Freese 2006) or maintaining social connections (Berkowsky et al. 2013) . For the majority of these publications, the older adult participants are generally between the ages of 55 and 65. As a result, further longitudinal research is required on people over the age of 65 and their use of technology.
Finally, the majority of literature that identifies older adults as technology users often focusses on general ICT such as computer and Internet use (Wagner, Hassanein and Head 2010) . As previously indicated, these studies commonly investigate the influence of age on usage and technical performances alongside attitudes towards ICT. Literature that does explore the use of more specific technologies in the context of older adults, often investigates assistive technologies such as robotics (Heerink et al. 2008 ) and in-home monitoring (Wild et al. 2008 , Poland et al. 2011 , Mortenson et al. 2012 . Investigation into everyday technologies is limited, with the exception of the mobile phone literature (Lee 2007 , Hardill and Olphert 2012 , Joe and Demiris 2013 . Considering that everyday digital technologies such as mobile phones, tablets, laptops and e-readers take such an important part in our lives, we must strive to decipher how older adults interact with these technologies and whether they can actually improve loneliness and well-being. This paper addresses the gaps in the literature, firstly by exploring the relationships that older adults have with everyday digital technologies such as smart phones, e-readers, tablets and laptops. Secondly by exploring whether the use of technology can impact upon older adults' feelings of loneliness and well-being. Finally, being a study across a six-month period, it intends to add to the literature on older adult technology use across time by recording frequency of usage against several outcome measures such as emotional attachment towards a device, a sense of belonging and perceptions of self-worth. Moreover, as technology is constantly evolving, this study provides a current exploration of modern technologies by an older adult population that have used ICT professionally or leisurely.
Methodology

Outcome measures
To measure the extent to which older adults were using their everyday device and the relationship that they had with technology, frequency of use was recorded alongside the outcome measure of emotional attachment towards the device. The idea of measuring emotional attachment arose from attachment theory (Ainsworth 1979 , Bowlby 1969 , which was initially developed to comprehend the relationship between infant and caregiver. It conceptualises attachment as an infant's inherent, goal corrected control system that regulates his/her behaviours to create or maintain closeness to a particular caregiver or attachment figure. Through this, the infant secures their protection from psychological and physical threats whilst discovering emotion regulation and healthy exploration (Bowlby 1969 ).
Recent psychology and marketing literature has indicated that attachments go beyond relationships between people to relationships between people and retailers (Vlachos et al. 2010) , brands (Carroll and Ahuvia 2006) , firms (Yim, Tse and Chan 2008) , places (Morgan 2010 ) and material possessions. Material possessions have included portable devices, especially mobile phones (Vincent 2006) . The primary findings indicate that people interact with portable devices in an emotional way; at a personal and social level. Consumers have an attachment to both the device and the information stored on it; indicating at times an overdependence on the technology (Vincent 2006) .
There are qualitative studies that briefly refer to the emotional connection that older people have with certain new technologies but these studies are predominantly focused on specific devices such as electric scooters that provide freedom and autonomy (May, Garrett and Ballantyne 2010) or interactive care robots that are enjoyable to use (Heerink et al. 2008, Wada and Shibata 2007) . To decipher the extent to which older adults are using technology, it important to see if older adults develop the same emotional attachment towards their devices and if this outcome can be quantified using an emotional attachment scale by Ball and Tasaki (1992) .
To measure the loneliness and well-being of the participants, two measures were chosen; a sense of belonging metric (Hagerty and Patusky 1995) and a scale of self-esteem (Rosenberg 1989) . Moreover, much of the literature suggests social interaction and group activities as effective solutions to alleviating loneliness (Kirkevold et al. 2012) . As such, the present study plans to use a sense of belonging scale, which identifies whether a person feels they belong within the world, to see the effects of technology use on loneliness. Self-esteem has been chosen as the second metric because it can be enhanced by reducing loneliness, increasing independence, improving social connections and enhancing learning; all of which can be achieved through the use of technology. From previous literature on assistive technologies, devices must increase functional ability and older adults' perceptions of self-worth (Hirsch et al. 2000) in order to improve the older adult's physical and social wellbeing.
Data collection and analysis
Emerging from a radical behaviourist perspective, the methodology adopted a pragmatic positivist approach and as such, quantitative methods are prioritised as they allow observations and measurements to be made objectively; however, the theory also encourages qualitative methods where quantitative measurements prove impractical or impossible. These qualitative methods do, however, have to generate an explanation of behaviour that is independent from the results of the quantitative research and be interpreted by an independent researcher (Foxall 1995 (Foxall , 1998 . Consequently, a mixed methods approach was adopted for the data collection and analysis, enabling a rich collection of data across a six-month period.
The sample of 32 older people was recruited from University of the Third Age (U3A) organisations across the UK; through newsletters, websites and emails. The recruited participants were from the following areas, providing a range of rural and urban locations:
Chiltern, Carrick, Malvern, Aylesbury, London, Maidenhead, Bath, Cambridge, Thame, Chesterfield, Harrogate, Cheadle Hulme and Long Eaton. Each participant was over the age of 65, living in the UK and had acquired a new technology in the 12 months prior to the start of the study. There were 21 females (65.6 per cent) and 11 males (34.4 per cent); ages ranged from 65 to 88 years, equating to an average age of 77 years old. 23 of the participants were married and living with their spouse (71.9 per cent), four widowed (12.5 per cent), three divorced (9.4 per cent) and two never married (6.3 per cent). The education of the participants varied with two uneducated (6.3 per cent), six educated to school level (18.8 per cent), 11 with a professional accreditation (34.4 per cent), six with an undergraduate degree (18.8 per cent) and seven with a postgraduate degree (21.9 per cent). The participants were also using a variation of everyday digital technologies that included one brain trainer, one smart TV, six smart phones, seven laptops, eight e-readers and nine tablets.
To collect data for the quantitative analysis, participants were asked to complete a survey once a month for a period of six months; the survey used psychological scales and socio- The survey data was analysed quantitatively using SPSS. Pearson product moment correlations were applied to the aggregate data to explore relationships between frequency of use, emotional attachment, sense of belonging and perceptions of self-worth. The data collated over six months was used to divide the participants into three groups; those whose usage increased over the six months, those whose usage decreased and those whose usage remained constant. The three usage groups were constructed to see if there was an impact of frequency of use on emotional attachment towards a device, a sense of belonging and perceptions of self-worth. An unrelated one-way ANOVA was utilised for each of the outcome measures to see if there was a significant difference between the usage groups and what impact rate of usage had on each of the measures.
The qualitative data collection was also over a six-month period; participants were encouraged to write in their diary regarding usage of their technology and asked to note down any influences there may be that either increased or decreased their technology use.
These are often called event-based diaries (Bolger et al. 2003) or event-contingent protocols (Wheeler and Reis 1991) and have been used in previous post-purchase consumption studies (Zarantonello and Luomala 2011) . Participants were given the freedom to use any format of diary that they felt comfortable with, which produced data that was open and expansive.
The majority of people, however, chose to type their diaries in a word document, which in itself reflects a competence and use of technology (Bolger et al. 2003) . Due to a level of autonomy with the format, the diaries varied in length from five pages to 50 pages, creating a rich set of data that was analysed using content analysis.
The event based dairies were coded thematically, based on the outcome measures explored in the present paper. Each outcome measure had two separate themes; a positive and a negative. For instance, an account of a positive emotional attachment towards a device included the user developing positive emotions, a bond and/or feelings of protection towards the technology. Alternatively, negative emotional attachment towards a device included only associating negative emotions with it, such as anger, frustration and resentment, demonstrating no connection to the technology and an apathy about the future of the device. A coding guide was established, which allowed the diary data to be analysed in a systematic manner and by two separate researchers (Millward 2006) . After this procedure, there was an agreement percentage of 89.91 per cent across the 1034 different observations. Alongside this measurement, a Cohen's kappa (Cohen 1960 ) was used to indicate the reliability of the coding. The calculated Kappa of the coded data was 0.693, which indicated that the reliability of the data observations is substantial (Landis and Koch 1977) . There are debates about the magnitude guidelines and the significance of the Kappa value but considering that any value over 0.75 is classed as excellent and over 0.81 as near perfect agreement (Landis and Koch 1977) , the present example stands as adequately statistically significant. The coding was developed to support the quantitative data and provide context to the findings. Additionally, a frequency word search was used from which sub-themes emerged explaining the relationships between variables and providing answers to behaviour.
Findings and discussion
Statistical analysis
How often the technological device was used each month was recorded by the participants and subsequently compared to the three other outcome measures. The aggregate data, in Table 1 
Emotional attachment
The significant correlation between the emotional attachment score and frequency of use (r = 0.221, p = 0.002) implies that the more the technology is used, the higher the emotional attachment towards the device. This was explored further with an unrelated one-way ANOVA, which was significant, conveying that technology usage had a significant effect on emotional attachment towards an everyday device for older adults. The diary data will now be investigated to support this statistical revelation and comment on themes that have emerged.
From the qualitative data, it became apparent that the importance of a device to a user seemed to instil emotional attachment towards that technology. For instance, words such as want (40), need (25), needed (13), useful (11) and needs (5) emerged in the frequency word search, whereas negative words indicating a lack of importance were low, for example useless (6). It appeared that some users really needed their technology and through this importance, an emotional attachment to the device was formulated. One participant reported needing to use her e-reader to access emails whilst away from home: The same participant also described her e-reader as "great", "exciting", "excellent", "fantastic" and "invaluable", which demonstrates a link between how important or invaluable a device is and the attachment towards it. Moreover, the same participant An extremely noticeable connection between emotional attachment towards a device and interaction, is the relationships that are upheld through technology despite the physical and geographical boundaries that can emerge in older age (Drennan et al. 2008) . It is apparent from the diary data that interaction and hence emotional attachment towards a technology is often associated with personal relationships. 
Sense of belonging
The strong Pearson correlation between a sense of belonging and perceptions of self-worth (r = 0.733, p = 0.000) support the notion that if older people feel as if they belong within society, family and friends then they are more likely to have higher perceptions of selfworth, which in turn leads to a reduction in depression (Krause 2005) . The question remains whether technology has an influence on these factors. There was no significant correlation between sense of belonging and frequency of use and no significant effect of usage on sense of belonging, however, for highly communicative devices such as mobile phones, it appears that the usage of that device positively correlates with a sense of belonging (r = 0.590, p = 0.000). This deduction is also supported by the literature on older people and mobile phone use; Mallenius, Rossi and Tuunainen (2007) argue that with technology older people often seek advice from relatives whilst also being influenced by the opinion of friends and family, especially children and grandchildren. In other words, using a technology increases social contact and is often a result of social influence, which impacts on general feelings of belonging (Selwyn 2004, Karavidas, Lim and Katsikas 2005) .
The chosen measure of a sense of belonging (Hagerty and Patusky's 1995) did not correlate with frequency of use, except for the mobile phone data, however, the literature and qualitative diary data champion technology use as improving older adults' social connections and sense of belonging. The frequency word search of the diary data identified words for family and friends such as people (38), son (23), friend (22), wife (18), contacts (15), nephew (13) and family (9). The reported interaction with family and friends supports Mallenius, Rossi and Tuunainen (2007) proposal that social influence strongly encourages technology usage for older adults; for instance, 50 per cent of participants reported having help from relatives and friends if they had problems with their devices. Some participants required help only occasionally whilst others were frequently in contact with people regarding the technical difficulties that they were experiencing. The following participant had help with her iPad from a large array of acquaintances:
Participant S: "Presumably I can still make appointments to get advice from our local Apple store, and if not I've got techie nephew, his mum, sister and her techie boyfriend to appeal to." (female, aged 71, married, owned tablet for 3 months)
Interestingly, however, when it came to the acquisition of the technical device, very few participants reported either being encouraged to buy or being given a technology by friends or family, which is in contradiction to the discoveries of the Selwyn (2004) 
Group meetings, for 'Hands On' sessions and to give demonstrations of photo editing techniques." (female, aged 77, divorced, owned laptop for 4 months)
These discoveries may be due to when the data was collected. In 2004, technology was not as widely used as it is currently and many older people would be unfamiliar with devices, programmes, processes and the Internet. Any data collected from older adults in the current environment does include more participants who used technology either in a professional or domestic context prior to retirement. Consequently, the majority will have previous experience with devices or processes similar to the ones they are reporting on in the present study (Olson et al. 2011, Nägle and Schmidt 2012) . Although participants may have independently acquired their technology as opposed to receiving second hand machines, technological presents and strong advice from relatives (Selwyn 2004) , 50 per cent still relied on connections with friends and family to support the use of technology. It can therefore be reasoned that technology, even when it is causing problems, can enhance a feeling of belonging.
From the frequency word search it became apparent that the main function of the everyday devices was communication through email, with email or derivatives of featuring 115 times whilst other forms of communication such as Facebook only being mentioned 13 times.
Consequently, the present data supports Wagner, Hassanein and Head's (2010) 
Spent fifteen minutes looking at Facebook information but continue of the opinion that it's not for me." (female, aged 71, widowed, owned tablet for 6 months)
Participant I: "Several other things are really too small to be of use; icons are there I don't need, and I'm not into Facebook or Twitter." (male, aged 83, married, owned smart phone for 1 month)
These observations are similar to discussions raised by previous academic research; for instance, Cornejo, Favela and Tentori (2010) conclude that older adults are less interested in social media because they are less technically inclined whilst Chakraborty, Vishik and Rao (2013) and Xie et al. (2012) suggest that privacy is the largest issue. This study merely presents a lack of interest and desire as other forms of communication, for instance emails, are sufficient. Xie et al. (2012) present educational strategies to target negative and apathetic perceptions of social media, which could improve usage of this type of communication by people over the age of 65. The contention with this, however, is would the use of social media actually improve the quality of life of older adults? Currently, many participants appear content with communication through email and over the phone, which maintains levels of social belonging; as indicated by the strong correlation between usage and sense of belonging for the most communicative device (smart phone) but not for the other devices (tablet, laptop and e-reader).
The final observation involving sense of belonging related uses of technology include the group mentality that certain devices produce. For instance, there is this sense of Apple users in contention with PC users and Kindle users in contention with non-Kindle users. 62.5 per cent of the participants in the diary study noted a group mentality towards their device; for instance, two participants were multiple Apple technology owners, one very much stated herself as part of the PC contingency whilst another two participants discussed a rivalry between Kindle users and non-Kindle users amongst their friends:
Participant G: "G and K were discussing Kindles. G said: "I don't think anything compares to the feel of a page turning in your hands." K agreed; and they looked at me as though I should leap to the defence of my Kindle. I didn't take any notice -I was getting the lunch. It reminded me of when I was a vegetarian, and people expected you always to be defending vegetarianism. Yes, it's nice to feel a page turning...but not that nice -nicer to have the promise of another book always there to be read." (female, aged 77, unmarried, owned e-reader for 4 months)
This type of technology use influenced by group camaraderie has been observed previously in research on Scooter use (May, Garrett and Ballantyne 2010) . In this study participants formed scooter support-groups that met regularly, held outings and travelled together. This type of loyalty towards a technology or brand is called social identification (Kim, Twitter were perceived to be uninteresting. There was also a feeling of belonging emerging from the group comradery that certain technology users gained from using certain devices such as Apple devices or Kindles, which highlights the importance of brand within the technology industry.
Perceptions of self-worth
The significant correlation between perceptions of self-worth and frequency of use (r = 0.261, p = 0.000) implies that the more the technology is used, the higher the older adults' selfesteem. This was explored further with an unrelated one-way ANOVA, which was significant, conveying that rate of technology use had a significant effect on participants' perceptions of self-worth. Previous research suggested that this is due to the communicative nature of everyday devices, for instance Cattan, Kime and Bagnall (2011) discovered that the use of a telephone to talk to friends and family alleviated older people's loneliness and improved self-esteem and confidence levels amongst the participants. Additionally, Khvorostianov, Elias and Nimrod (2012) discovered that for socially isolated older immigrants, the Internet helps maintain social networks, which improves the psychological wellbeing and self-worth of their participants. Internet use, specifically social media use, can be positively influenced by the experience that users possess and the autonomy of use alongside the user's gender, race and ethnicity (Hargittai, 2008) . The following section further explores the self-efficacy of device and Internet use but in relation to the experiences of older adults.
An additional connection between self-worth and technology use, other than communication, is the confidence produced from a technology that is easy to use. Arning and Ziefle (2007) discovered a strong relationship between technical confidence and performance for their older participants whilst Hargittai (2008) demonstrates that more experience increases Internet and social media usage. In other words, how easy a device is to use directly effects the confidence of the older user (Arning and Ziefle 2007) and how often that technology is used (Hargittai, 2008) . This may explain why the e-reader, which has little communicative quality other than checking emails, has a high correlation between selfworth and usage (r = 0.472, p = 0.000). The e-reader is generally user friendly and with fewer functions, it is easy to use whilst fulfilling the user's needs. The statistics reveal that 87.5 per cent of e-reader users in this study agree or strongly agree that their e-reader is easy to use; this is in comparison to 59 per cent for Laptop users, 79.3 per cent for iPad users and 85.8 per cent for Smart Phone users. Consequently, use of the e-reader enhances confidence levels and self-worth as participants relate to its user friendly design.
The diary data seems to support the two themes that have emerged from the literature and the survey data; firstly, that ease of use impacts upon feelings of self-worth and secondly, that communication through technology improves social belonging which in turn impacts perceptions of self-worth. In reference to ease-of-use, it appears that if participants find a technology easy to use or if they manage to decipher how something works, they often have feelings of pride and achievement. For instance, the frequency word search has identified words such as used (45), found (43), worked (17) and able (15), which often refer to the accomplishment of understanding and using a technology: These results have important impacts on policy makers encouraging technology use by people over the age of 65 (Eastman and Iyer 2005) . A difficult technology could have adverse impacts on older adult's perceptions of self-worth whilst an easy to use technology can improve life satisfaction and lower computer anxiety (Karavidas, Lim and Katsikas 2005) .
Consequently, if technology use is being introduced to the aforementioned population, it should be stylised for the consumer so that it is easy to use or introduced with a learning programme so that the consumer develops a technology confidence. For instance, the introduction of a telephone befriending scheme (Cattan, Kime and Bagnall 2011) or encouraging older adults to use the Internet to connect with friends and family (Khvorostianov, Elias and Nimrod 2012; Mitchell et al. 2011; Eastman and Iyer 2005) are successful examples.
The use of technology to connect with acquaintances is the second theme that impacts upon the relationship between self-worth and technology use. The strong correlation between sense of belonging and perceptions of self-worth (r = 0.733, p = 0.000) reveals that when somebody feels as if they belong within their environment and society this positively impacts upon their feelings of self-worth and general life satisfaction (Karavidas, Lim and Katsikas 2005 , Cattan, Kime and Bagnall 2011 , Khorostianov, Elias and Nimrod 2012 . The diary data indicates that this feeling of belonging can emerge from the use of technology and as such positively impact further uses and feelings of self-worth. Images, stories, moments and information can be shared across space in a matter of moments; a function that is imperative for people whose health problems can affect mobility and participation in social and leisure activities (Drennan et al. 2008, Scherger, Nazroo and Higgs 2010) This vital function of technology is highly important to the participants in the present study; all of which shared jokes, stories, photographs and correspondence over email, whatever device they were using (tablet, e-reader, laptop or smart phone), which often became a lifeline of support, relief and enjoyment. There were of course technical difficulties for most participants (87.5 per cent), however, the communication that devices provided often outweighed the user problems, providing a sense of belonging and self-worth within a world that, without technology, could be restrictive and lonely (Kirkevold et al. 2012) . The following quote is from a participant who had great technical difficulties with her iPad; she found it challenging and poorly designed yet she still admits that she will use it for communicative purposes and keeping up-to-date with worldly and local information through reading the news and watching television: 
Is it love or loneliness?
An interesting relationship that emerged from the survey data was a negative association between sense of belonging and emotional attachment towards a device (r = -0.376, p = 0.000). In other words, the more emotionally attached a participant was to their technology, the lower their feelings of belonging. This relationship is fascinating as it was not predicted by any literature on older adults and technology use. In contrast, the negative association is usually found amongst adolescents and young adults with a dependence on video games (Schmit et al. 2011 , Wei et al. 2012 . Schmit et al. (2011) used the same scales as the present study to measure sense of belonging (Hagerty and Patusky 1995) and perceptions of selfworth (Rosenberg, 1989) and discovered that the more participants were dependent on their technologies, in this instance video games, the lower their feelings of belonging and perceptions of self-worth. The present study seems to indicate similar results but for older adults' emotional attachment to their portable interactive devices and a sense of belonging.
Further investigation would be required to support this finding, but it could have important implications on public policy makers striving to introduce older people to technology and encourage them to go online (Eastman and Iyer 2005) . For instance, overdependence could have the opposite effect to what policy makers were hoping and actually reduce the feelings of belonging that older adults have.
Conclusion
The qualitative and quantitative exploration of older adult technology use has revealed that the more a device is used, the more emotionally attached the user becomes. Event based diary data reveals that emotional attachment is stronger towards devices that are either interactive or highly important to the participants, which has significant implications for innovators and developers of technology for older adults. The design of a device should therefore provide a level of interaction, whether this be from a social connection or the device itself. Furthermore, it should possess the utility to be useful and invaluable in the everyday, which increases the older adult's attachment to the technology and likelihood of buying accessories and upgrades.
The question therefore remains, can this usage and emotional attachment towards a device improve older adults' sense of belonging and perceptions of self-worth in an attempt to reduce loneliness? Statistically, a sense of belonging was not influenced by technology use, except for the mobile phone users. There was qualitative evidence, however, that technology encouraged older adults to communicate with friends and relatives, especially through emails. This communication and how easy a device was to decipher had a positive impact on older adults' perceptions of self-worth, which did correlate positively with frequency of use.
Alternatively, if participants found technology difficult to use, this had a detrimental effect on self-esteem. Since the economic crisis in 2007-8, further public services are being moved online; hence for these to be introduced successfully to older adults by policy makers and non-profit organisations, devices, websites and software should be easy to use and include clear training and instructions.
In summation, there was a positive relationship between frequency of use and perceptions of self-worth but further research is required to validate a relationship between a sense of belonging and frequency of technology use; to see if the technology can actually impact a feeling of belonging and alleviate loneliness. Moreover, considering that highly communicative devices such as smart phones did reveal a positive correlation between a sense of belonging and technology use, it would be of value for academic research in this area to explore the impact of communicative devices on the loneliness of older adults.
One unexpected yet important relationship that emerged between the independent variables was a significant negative correlation between emotional attachment and social belonging.
For instance, the more the participant was emotionally attached towards their technology, the less socially involved they were in their surroundings. This relationship has been observed before in adolescents who are dependent upon video games (Schmit et al. 2011 , Wei et al. 2012 but has yet to be stressed within the literature of everyday digital devices and the scholarship of older adult technology use. As a result, further investigation into the two variables, emotional attachment and a sense of belonging, is required to observe if this relationship reoccurs for older adults using everyday technologies and why it occurs; it could be connected to specific functions the device possess or a particular type of user.
Moreover, research projects, policy and non-profit organisations intending to influence technology use in the older adult community should be aware that there may be a delicate balance between a healthy usage creating connections over geographical boundaries and an over-dependence on a technology, which could in fact reduce feelings of belonging and even perceptions of self-worth. If future research deduces a similar relationship between the two variables, before technology is introduced into people's lives, the instigators should be conscious of this possible negative effect of overuse and dependence. For instance, as with technology in healthcare, the system or device should only be introduced as an enhancement to a previous service, not as a replacement for social interaction.
Methodologically, there are limitations to the present study as a small sample size of 32 has limited the quantitative data that was collated. Although the Pearson correlations were calculated using the aggregate data from 188 responses across the six-month time period, these calculations alongside the unrelated one-way ANOVAs would only be enhanced by a larger sample size. Moreover, participants were recruited from U3A organisations and although education levels varied from no qualifications to postgraduate qualifications; by joining a U3A all participants have demonstrated an interest in learning, which may have impacted on their usage of technologies. Finally, the sample included an uneven spread of 21 females and 11 males. Considering that social media use can be influenced by gender (Hargittai, 2008) , it would be beneficial to even out this inequality and the education levels by increasing the sample size to incorporate a wider selection of older adults.
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